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folemending on the exact expariment} centening on
Thi slwrmical mecuplivo Tvold ansd sovanng somo wf
the near suecowid. Fhe spike tane were mecooded
with 1 5 rerolution, The atinulus acta included
sircple bright and datk bors on o gray bockground.
patches of pricnted =i wave geatings from 1 Lo &
erwesbet per depres, and Walsh satierns, bn the
LGN, the stomuli inchudesl Brghn and dark bars,
and acemlar-guwround allvaell of botb prsitive and
ne:pative pontrasts. wikth centers ranging Tom
pnuller dhiore 1o lrpor than iy mouarents e emped ve
field conrer. The grabiogs, Waldh pamerns, and
tenter=-Ruwround samiuli wete aonitoa=aniendulanss
arpuand the backpround luminanee.

Data analysia cluded satisticn] dogedpilony
end infarmalion theorstic mcethods. Teforwsstion
thewry gquantifies hew well ar sutp sipgnnl. bere 2
neum'E eapanse, can e ssed woidanlily the
input, here & visuel stiimualus {Shannon & Weaver,
1949 Caver & Thonaa, 19935 Before knowing a
TEUMO'S IC4PEN5eE. e are uncertadn akoul which
imamiliae G g aimmdden set e prcsaalod.
Inferrnation is the eedustion in uncentainy about
wihleh  sbmuluz  wos  pregsenfed, provided by
knqm‘inj_{ ithe  newroeo's TEETHMIRE, |:|'|1I,Ii|:|-.'\"'l:i:i'.
indnnulion guantifes haw distinel thie merposes
Ly ditferent sitnuli are. The le=sz the responses to
Jifferont stimuli ovoclap, the amnllor the chanes
thit oo than one stimiles elicites] & panicnlere
cespetica, and the highoe the infarmalion. The
moare Ui rosponses o ditferent stimaki overlap,
the more Jdifficult it is 10 detsrmine which
stinendon wlicited o pramicala ceapeere, ad the
[ower  hwe  Informacion. Thus owe  minimal
deacriplion ol’ neuronul respinass moal include
beah che wverage retpamsars T the sl and thear
vorlabllltie=n, nomely, we muost know  the
distribulivn of rmponses @ eich  sHimoles
Ertinating information feoan dula con be dilicult
and should T undestaken carctully. Ths problems
thul wre associated with cstimating R MAion
Urearme samakl alina sty gre b=yl the scape of 1hns
digevizkacds, hut  arc  discusred  cxicheively
clrewlions (REjast ot wlo, 170, Ouloenb o oal.,
1997 Papser, Urewes, 1998).

Foor tlwr wearh belowr, our wse of lformeatlon
theary i lareely compamtive. We wonkd like 13
ke selich repreeietions af eouenl renpoiuog

allow dus claseificaion ol stienyli with she preates
corninty. nomely. whith meprocestlaiums  dieey
mure  ipformation. Ofen we want o Rooess
whather subding an vlement o the cepreseniation
of the responaes {that 18, wemeakiog e dimension
o1f thes coxle ) s-dds informntion.
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Hinge the corlicat wiegle-nopren ecardinpy, it
hes been clear ther the aumber of epualses o
rarpaen s diremgth s ousfly medulowcd by shanging
cxperitycial paramelers For gxample, in W1 oaof
merkey corex, the respruses @ 3 stationany sine
wase praling or bur centered an the oeceptive ficld
EhElnp;E #0 e oraniatioes 1% ct'r.lr;!_:::], 111ll'ing TS 0
the classie tikng e,

Becpils  this obvious relation hetween
orlgntntice wnd responsa sirengstl, the ledceprots—
tion of the espwitdes s dare complzoated thas
HrsL nppefrR bocauas he puntber of bopoipes
variss  widely  across  repsated  trisls. This
wvarighility iy ususlly deoll with by sveesgeing
geross  {hopefully  menyv}  repetilions of  the
stimubus cundition. Licenuse the booin doca new
brrvwes dhe luwury of the expedmentalist frbserving
mzny torroensca) and magl decode the responRe
from a singls siimuolus presentabion, the brain
wcanrol aveigse acss 1Aals, instesd, the resgonese
ndr Be decoaded acoems mecrons. Adkios B
many independent neurons are needed to decode
the resporue W0 determine, for esemple. fhe
sficntation of a bar or geating, iz naousl. This
quesilon cun bo arnaweored by cxomining hoewe
rruch informmoon 1% oeeded to dermrane the
gricalolion, mnd how much inloomalion i
provided by o singEle armon,

Pt mothods Ror anlewlating informacion nve
calitated respose distibutions direclly from the
date. elthough. 05 was poinled oul nbaeve, doing 5o
wtn L FilTivwll I s papt feve yrana, acalrle
tethods have heen develaped {Kjscer ot al_, 1954
Clotomt et al, 1997 Panwerd, 'Preves, 19490
Yictor, Pumgruma, 199600 Reoslly we have laken
anowhar appredal. 1iathor thon cetimoking sueh



